The problem of block triangular decoupling is studied for the case of general neutral multi delay systems. The system is not restricted to be square and invertible. The controller is of the general neutral dynamic type involving a dynamic feedback and dynamic precompensator. Two different cases of feedback are studied.
INTRODUCTION
The block triangular decoupling problem, has attracted considerable attention (see Commault and Dion, 1983; Lohmann, 1991; Morse and Wonham, 1970; Otsuka and Inaba, 1992; Otsuka, 1992; Park 2008; Park and Choi, 2011; Sourlas, 2001 and the references therein). The problem appears to be of great importance particularly for large scale and interconnected MIMO plants. For the case of retarded time delay systems (or more generally for systems over a ring or a principal ideal domain) the problem has been studied in Caturiyati (2003) , Ito and Inaba (1997a) and Ito and Inaba (1997b) .
The category of general neutral multi delay systems is more general than the aforementioned system cases and covers a wide range of applications (see Koumboulis and Panagiotakis 2008; Koumboulis, Kouvakas and Paraskevopoulos, 2009a -c and the references therein). In the present paper the block triangular decoupling problem is studied for the first time for the category of general neutral multi delay systems. The controller is of the measurement output feedback type with a dynamic feedback matrix and a dynamic precompensator. The controller is required to be realizable. The controller type covers the state feedback and the performance output feedback cases as special cases. The contribution of the present paper consists in establishing the necessary and sufficient conditions for the problem to be solvable and deriving the general class of the realizable controllers solving the problem. The closed loop transfer function is proven not to be restricted by the design requirement except of its realization index, thus achieving tracking and BIBO stability. It is important to mention that the special case of row by row triangular decoupling for the category of general neutral multi delay systems has been solved in Koumboulis and Panagiotakis (2008) using static controllers and in Koumboulis and Kouvakas (2010) using dynamic controllers. Also, the problem of diagonal block decoupling for the same system category has been solved in Koumboulis and Kouvakas (2011) .
PRELIMINARIES
Consider the general class of linear neutral multidelay differential systems The interest is focused on the forced behaviour of the system, i.e. for zero initial and past conditions
the system (1) can be described in the frequency domain by the following set of equations
where
be the Laplace transform of the argument signal, while
where exp e 
Consider the open loop transfer matrix
SOLUTION OF THE BLOCK TRIANGULAR DECOUPLING PROBLEM
Here, the design goal is that of block triangular decoupling via dynamic state feedback and dynamic precompensator, namely to derive a closed loop system in a block lower triangular form. The outputs of the system are grouped into blocks and each block of outputs is controlled by the corresponding group of external inputs and the previous groups of external inputs. To present the formal definition of the problem we will first present the form of the controller. 
( )
From (11) the following necessary condition is derived
Condition (12) 
Clearly, the choice of ( ) . The parameters i k may be used to adjust the characteristics of
e (e.g. to adjust its norm, to achieve stability). Divide
-sT e in column blocks as follows In the following theorem, the solvability conditions and the general class of all realizable controllers solving the problem are presented.
Theorem 1: The necessary and sufficient condition for the solvability of the Block Triangular Decoupling problem via a dynamic measurement output feedback controller of the form (5) Proof: Using the definitions before Theorem 1, we observe that the general solution of (10) 
